Changes in apparendy healthy hamsters, consistent with proteinuria, are reported, but no IgG deposits or amyloid in the glomeruli were detected. Further investigation is required into the significance and the aetiology of these, as yet, obscure alterations.
the golden Syrian hamster (Mesocricetus auratus) infected with Schistosoma mansoni, we found marked alterations of the glomerular basement membrane (GBM) in control animals, indistinguishable from those seen in infected ones. Only one reference to similar alterations in normal hamsters could be found in the literature (Klei, Crowell & Thompson, 1974) . These aspects appear to have been underemphasized and incompletely documented. This report deals with investigations using light and electron microscopes of the kidneys of a series of hamsters considered normal and free from any known disease.
Materials and methods
Intact and apparently healthy outbred golden Syrian hamsters weighing 35-157 g (4-19 weeks old) were used in this study. The animals were fed on RMH-B pellets (Hope Farms, PO Box 85, Woerden, the Netherlands) and water ad libitum. Hamsters 1-5 were purchased from the Centre for Laboratory Animals, De Croylaan 34, Heverlee, B-3030, Belgium. Animals 6-12 were bred at the Laboratory for Parasitology, State University, Leiden, the Netherlands.
All animals were killed with ether. Small kidney specimens from the outer cortex were immediately fixed in 2% glutaraldehyde and postfixed in 1% osmium tetroxide, both buffered with cacodylate 0·15M at pH 7·4. Dehydration in ethanol was followed by embedding :n epoxy-resin.
Semi investigation, using the same filter combination as mentioned above.
When the animals were killed a urine sample was collected with a hypodermic syringe in the majority of the animals, and proteinuria was checked with semiquantitative test tapes ('Labstix' strips; Ames, Miles Belgium, Galerie Louise 203 Brussels, B-1050, Belgium).
Results
Urinalysis revealed definite proteinuria in 6 of 9 animals (Table 1) .
By light microscopy no abnormalities were seen in tubules or pelvis, except for animal 10, which showed an occasional tubule filled with proteinaceous material. Glomerulosclerosis was absent in all cases. Cellularity of the glomeruli appeared normal. Mesangial matrix was not augmented. Glomerular capillaries were patent and arranged in an orderly manner. However, capillary walls of hamsters 5-12 displayed definite PAS-positive micronodular thickenings which were particularly evident after silver impregnation (Fig. 1) . No true duplication of the GBM was ever noted. Peripheral capillary loops were most often affected. These aspects were seen in most glomeruli. None of these features were seen in hamsters 1-4. Thioflavine T staining did not reveal amyloid in any animal. t tr trace amounts, + 30 mg/ml, ++ 100 mg/ml, + + + 300 mg/ml, ... not done. Examination by electron microscope, which was limited to the glomeruli, correlated well with the results obtained using the light microscope. Mesangial areas did not show abnormalities. No amyloid fibrils were seen. Endothelial cells appeared normal. GBM were made up of 3 well-defined layers. Nodular thickenings of the GBM were easily found in all glomeruli of animals of 5-19 weeks old (nos 5-12) that were examined (Table 1) . They were definitely not the consequence of tangential orientation of the sectioning plane. The nodular thickenings appeared as electrondense projections of lamina densa-like material toward the urinary space, surrounded by a rim of epithelialcell cytoplasm. Sometimes, continuity between the GBM and the nodules was lost and the material appeared surrounded on all sides with epithelial cell cytoplasm. The projections were rather homogeneous, but occasionally presented small areas of lesser density. In some instances, subepithelial deposits with greater electron density than that of the lamina densa of the GBM were seen, particularly in the animal with obvious proteinuria (10). An almost constant finding was the fusion of epithelial cell foot processes over the GBM nodules. Other changes of epithelial cells were not seen. All these features are shown in Figs 2 and 3.
In 3 of the animals of 4 weeks old (nos 1-3), GBM were thin and regular. In animal 4, however, incipient nodular thickening was detected (Fig. 4) . Discussion Nodular thickening of the GBM in control animals has been reponed by Klei et at. (1974) in their ultrastructural study of glomerular changes associated with filariasis in golden Syrian hamsters. It appeared that 8 of 12 controls presented these changes, although the authors put little emphasis on this finding. As far as can be judged from the illustration in their paper, these thickenings in normal hamsters were very similar to those that we found.
Syrian hamsters have been reported to develop amyloidosis of the kidney with ageing (Fortner, 1957; Dunham & Herrold, 1962; Gleiser, Van Hoosier, Sheldon & Read, 1971; Chesterman, 1972) . In our animals, which were well below a year of age, amyloidosis did not occur.
A spontaneous glomerular lesion in the same species has been described by Maguire, Hamilton & Fulker (1974) , but it consisted of glomerular atrophy with degeneration of the epithelium of Bowman's capsule and is definitely different from that reported here.
None of these reports described GBM changes consistent with our findings.
Both the significance and the aetiology of the alterations described here remain obscure. To our knowledge, no simil r aspects have been observed in 'normal' individuals of other rodent species. Moreover, Shirai, Welsh & Sims (\967) , in a very detailed and thorough study of Chinese hamster (Cricetulus griseus) kidneys, did not mention GBM changes similar to our findings. This might indicate that they are restricted to the golden Syrian hamster. They appear to be acquired early in life, and strain differences do not seem to account for its occurrence. The mere absence of IgG in the glomeruli cannot rule out an immunological aetiology, as other immunoglobulin classes and complement could be involved. In this respect one can, to date, only speculate about possible naturally-acquired viral infections which could generate immunological injury to theGBM.
The electron microscope findings seem to be consistent with the presence of proteinuria (Heptinstall, 1974 ) the severity of which is in accordance with the degree of GBM alterations in individual animals.
In conclusion, it would be worthwhile to perform a follow-up study on these animals, with special
